| INTRODUCTION
Value-based health care is increasingly recognized as crucial in patientcentered disease management. 1 In neurological diseases presenting with a plethora of symptoms, the value of bodily functions for a given patient might thus be a guide for clinical management. Affecting approximately 2.5 million people worldwide, multiple sclerosis (MS) is the most common autoimmune disorder of the central nervous system (CNS). 2 Depending on the location of the lesions in the CNS, the disease can lead to multiple impairments in several functional systems [ Correction added on 10 January 2018 after first online publication: The first and last names of the sixth author were interchanged and have been updated in this current version.] resulting in a heterogeneous clinical picture. Impairments may vary in number, severity, and duration between individuals and also within an individual over the course of disease. 2 Further, the impact of impairments on activity and participation varies between individuals depending on subjective values and preferences, psychosocial status, and needs. Therefore, it is highly relevant to know the value of bodily functions to develop treatment concepts tailored to individual needs.
In current clinical practice, diagnostic measures are heavily based on the executing health professionals. The Expanded Disability Status Scale (EDSS) is today's most commonly used and well-established instrument monitoring disability and disease progression. It has been a major outcome of MS treatment trials but comes with multiple limitations and weaknesses overemphasizing ambulation and underestimating neuropsychiatric symptoms. 3 physicians has shown that physicians overemphasize physical functioning while mental functioning was much more relevant to patients. 5 Subsequently, it was shown in a single-center cross-sectional study that patients rate lower limb function followed by visual functioning and cognition to be most relevant. 6 Interestingly, neither disability nor disease duration did influence this priority list which may indicate that values of bodily functions might be quite stable despite possibly changing disability.
This study aims to provide deeper insights in the value of bodily functions by comparing patients' and doctors' perceptions of the importance of bodily functions and analyzing the possible change in priorities through a longitudinal follow-up. A multicenter approach was applied together with a computer adaptation of the former described paper-based scale increasing the robustness of the measurement.
| METHODS
This study was part of a prospective, multicenter cohort study titled "Responsiveness of patient based outcome parameters in MS" (REPABO).
| Participants
Recruitment took place between 2010 and 2013 in seven German MS centers in Hamburg (n = 41), Dresden (n = 38), Regensburg (n = 17), Giessen (n = 15), Münster (n = 14), Berlin (n = 22), Osnabrück (n = 18),
and Rostock (n = 6 
| Procedures
Over a period of up to 3 years, patient data were obtained every 3 months with a total of 12 visits per patient. In case of a relapse, additional visits took place promptly within one week from onset of symptoms and 2 weeks after the visit. Rater-based disability status data and patient-reported outcomes were collected every 3 months while data for the evaluation of the value of bodily functions from patients and their treating physicians' perspective were assessed at baseline and after 12, 24, and 36 months. Physicians were asked to estimate what they think the given patient rates most relevant. Data were collected using the Multiple Sclerosis Documentation System 3.0. 
| Instruments

| Values of bodily functions (VABOF)
Once every year, patients and their treating physicians were both asked to complete a computer-based questionnaire about values of bodily functions (VABOF) separately to assess their perspective of the importance of bodily functions for the presenting patient. 6, 8 The VABOF covers a total of 13 bodily functions: wakefulness and alertness, bladder control, normal skin sensations, bowel control, thinking and memory, mood, lack of pain, power and coordination of handy, sexuality, speech, swallowing, visual function, and walking. Functions are displayed in a random order on a computer screen and should be rated by clicking them in a consecutive order from "most important" to "least important" among the 13 presented dimensions.
| Expanded Disability Status Scale (EDSS)
As a reference, standard disability was rated with the Expanded Disability Status Scale (EDSS). 
| Ethical approval
The study was approved by the Ethics Committee of the Hamburg Chamber of Physicians Project No. V 3350.
| Statistical analysis
All statistical analyses were performed using the SPSS software pack- 
| RESULTS
| Patient and physician characteristics
A total of 171 outpatients with clinically definite MS in accordance with the Mc Donald criteria were included in the study (Table 1) . T A B L E 1 Patient characteristics by subgroups (N = 171) P = .017). Relapse rate was low in the active subgroup. Therefore, all analyses were performed with the whole sample and based only on the data comprising the first 24 months due to the substantial loss to follow-up in year 3.
In total, 29 neurologists with a mean age of 40.2 (30-52) years, 13 female and 16 male, contributed to the study.
| Comparison between patients' and physicians' ranking of values of bodily functions
By analyzing first choices visual function followed by cognition (thinking and memory), walking ability and lack of pain were taken as of highest relevance by most of the patients (Figure 1) . Physicians, on the other hand, stressed walking ability very much followed by cognition and wakefulness/alertness. In contrast to patients, visual function gained only low priority (Figure 1 ).
Taking the least choice, sexuality was most often mentioned by patients as well as by physicians. Other dimensions considered less relevant were swallowing among physicians and normal skin sensation, bladder control, and mood among patients.
Analyzing differences between patient and physicians in detail, the dimensions differing most were swallowing and speech being regarded more relevant by patients while, on the other hand, motor functions, that is, power and coordination of hands and walking, were stressed more by physicians. Likewise, wakefulness and alertness were rated to be more relevant by physicians as by patients (Figure 2 ).
| Changes in the ranking of values of bodily functions over time (24-month cohort)
In general, patients' and physicians' ratings through time were quite stable. Only hand function (P = .032) and mobility (P = .021) declined in their values in the physician cohort while only sensation (P = .006) increased in value in the patient cohort ( Figure 3 ).
Patients finishing the study did not differ in their ratings at baseline from patients who did not participate over the complete course over 2 years.
| Mental vs physical scores
We used the largest pair set of ratings at baseline to analyze whether physicians and patient gave more importance to physical or mental functions. There were however no significant differences in ratings.
Collapsing mental functions (wakefulness and alertness, thinking and memory, mood) and physical functions (10 other dimensions but taking out sexuality), it emerges that physicians gave physical components a slightly higher value than mental components (mean 6.9 vs 6.1, P = .016). In the patient group, these categorical ratings did not differ (physical subscore mean 6.7, mental subscore mean 7.0, P = .322). These differences were stable over time.
| Impact of demographic factors and perceived as well rater-based disability
Age, gender, disability (by EDSS and UNDS), and disease duration overall did not generally contribute to the rating of the value of bodily functions among patient at baseline (Appendix). Wakefulness, physical, and mental subscores were associated with rater-based und selfperceived disability whereas the rating for mood was only associated with self-perceived disability. Men presented a slightly higher rating of sexuality. Patients with higher levels of education paid more attention to thinking and memory functions but less to walking abilities.
| DISCUSSION
This study aimed to reassess the value of bodily functions of patients from the patient as well as their corresponding physician's perspective and to investigate the evolution of these ratings over time. Findings of the multicenter study were very similar to findings of our previous monocenter study. 6 Importantly, we confirmed that disease duration or disability do not impact on the weighing of bodily functions. Most important functions from a patient perspective were visual functioning, followed by cognition and walking. In contrast, physicians scored mobility higher followed by hand functioning. In contrast to patients, visual functioning gained a low priority. These findings expand and differentiate the few studies performed in the area of weighting bodily functions. In a small sample of 50 patients with MS, Rothwell 5 reported a difference between patients and physicians saying that physicians were overemphasizing motor functions while patients claimed mental functions to be most relevant. 5 Further, mental and physical subcomponents in our study differentiate this observation:
while physicians gave physical domains a higher priority, both categories showed a balanced relevance in the patient perspective.
These findings are highly relevant as they indicate that the major dimensions visual functioning, cognitive functioning, and mobility should be primary goals for treatment interventions on the one hand and for outcome parameters on the other hand. Some efforts have been undertaken to develop patient-relevant mobility outcomes such as the 12-item MS walking scale 11 and to include them into a setting testing walking capacity in the clinical routine. 12 In addition, F I G U R E 1 First choices among patients (N = 170) and physicians at baseline (N = 152) F I G U R E 2 Differences in patients' and physicians' perceptions at baseline. * refer to significance of difference from the "lack of pain dimension" as the most congruent. P values correspond to: *<.05, **<.01, and ***<.001
Longitudinal changes in VABOF ratings in physical and mental subscales accelerometry offers a highly attractive mobility measure very close to patients' life. 13, 14 However, measurement in more disabled patients, the relation to perceived mobility impairment, and the sensitivity to change have not thoroughly been investigated. Instruments in the domain of visual functioning or cognition are not highly developed. Interestingly, doctors gave alertness a higher priority than patients while cognition was considered less relevant by physicians compared to patients.
Also, the low relevance rating of mood is interesting. Selection bias of the study group possibly being a more active less neuropsychiatric disabled patient cohort may explain this. A low UNDS mood sum score of 1.06 and a high SDMT score of 53.6 in the cohort underline this.
Our first unselected cross-sectional study did not show substantial differences in valuing bodily functions between patients at early and later disease stages as well as on mild or more severe disability. 6 Further studies should address these value ratings in predominantly neuropsychiatric disabled patients.
Sexuality was given the least relevant position. This finding warrants as well further research. A recent meta-analysis on the relation of sexual dysfunction with other impairment dimensions showed a substantial link to psychological impairments. 21 However, little research has been performed in evaluating the relevance and the treatment of sexuality disturbances in MS.
As a limitation, the physician sample was small and we were not able to correlate physician demographics to VABOF ratings. Furthermore, the substantial loss to follow-up leads to an analysis of only 2-year data which might have been too short to see relevant health status changes and adaptive changes in perceptions of different bodily functions. In fact, the presumed active subgroup showed no clinical activity through the study. Therefore, longer studies are needed to clarify whether response shift phenomena occur in a relevant percentage and impact validity of PROMS. These concepts may also apply for other complex neurological diseases as Parkinson's, chronic stroke, or dementia.
| CONCLUSIONS
While patients and physicians agree on the relevance of mobility as well as on cognition, visual functioning is rated highly relevant by patients with MS but less recognized by physicians. 
